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UNITED STATES GOVERNMENT 

Memorandum 
Director,  

TO : Division, 
Technical 

FROM : Director, 

DATE: 1 1963 Technical Publications 
Office of S c i e n t i f i c  and 
Information 

Office of Applications s63 

SUBJECT: Publication of External Paper 
flr?s/3 7 M K -  5-03  o s -  

1. The enclosed paper, ''Meteorological S a t e l l i t e s " ,  prepared by 
D r .  Morris Tepper, Director, Meteorological Systems, i s  approved 
for externa l  publication i n  accordance with Paragraph 4-b of NASA 
Management Ins t ruc t ion  25-1-2. 

\ 
' ,) . 2 .  Thif paper w i l l  appear as a chapter i n  the book, Space Exploration 

being published by McGraw-Hill Book Company. The ant ic ipated,  
~ 

. -= publishing date i s  F a l l  1963. * <  

Morton J. S t o l l e r  
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This paper w i l l  appear as a chapter i n  the book Space Exploration 
being published by McGraw-Hill Book Company. The ant ic ipated 
publishing date  i s  F a l l  1967. c '  &C ," I P- ' 
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termion, University of Crdffornls, Los Angelea. 
contained hemwith is available through the re&&r tee-hnical infos- 
mstlon 8 0 ~ ~ 2 ~ 8  of AASA. 
not deccosarily represent the official position of' the National 
Aeronautice auld Space Abin l s tra tbn  . 

The factual mterlal 

Ttbe opinians expressred in this document do 



1. rnteorology 88 a 3eientifi.c Mmiplins 

2. r?leteorolog;ica.l Observ8tians 

3. Approscheo to the Weather Forecarting Pm3~S06 

4. Meteomlogical Satelliter 

5.  Early Milsotoxmi in the bvelopapent of' Meteorological Satellitas 

6 .  The2TRWSystan 
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t i c a l  w l luLmsflar  to thcr w2a-r situation ti-. ’phr 
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And indeed there are excegtional Oorrreaetezw a0 them a m  exceptional 

ph~?~iclarrs. Bovcrmr, by and large this is a poor situation arid o m  

which w e  must correct. 

have the potential for contributing observations of both the initial 

themeelves, they furniah neither weather 8n8ly6eb nor weather pre- 

dictions. But they are periuL ottmrvation glatfonas. Several 
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vation by m e a  of tcelevision sn8 the transmission of the data, t o  

do amy w i t h  film recovery. Since W rocket w t u  fire8 in essentially 

Wejcler had progbttie insight Into the potential obssrvatioga of @atel- 

lites . 

raphy was the 1955 pqpr "A R o c k e t  Portrait of u Troptccal Storm" 'by 

L. F. Hubert and 0. Berg In this gaper, tba authore anafyoe the 

picture. taken over the southwestarn U.S. by a V-2 rocket on 
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with its 
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hat budgat, except that the data, although of lower 

resolution, is more eostinuaw since the 8cnBozw view 
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function properly we have hard two eatell iteo in operation vith the 

additional coverage. Ae of December 2, 1962, more than 28,000 &Q%Q- 

g m p b  have been tramlaitted by '1?Ro6 VI. 
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In t h  case of TIRW I1 spin rocketa we= fired 8n p m n d  

commnd after as much 8u1 10 month6 in space envirozrment. 

Them harr been develope8, a partial control of the attitude 

of the aatellltcr - 83.80 om ground camzmnd - by ateam of a lllsgeatic 

orientatLon coil wrapped around the bas0 of the satellite. 

addlftion, for the auccecrsful operation of the ininwed radiation 

aetector sjrstm, lubricated MU. herrlnge have to  operate in space 

envi-nt wer u perlod of lllOnthl. 

In 

Indeed irOnn #e point of view of an engineering development, 

the !iTROS aatel l i tss  are tmmcndausly mcccssAil. 

b. Semmd, the TIROG satellite Iltauummnte we= found to 

contain much wef'ul ! m t e o r o ~ ~ l E o l  irI.foxwhtloa. Fig.  10 @how6 ex- 

mgles of cloud patterns view08 by the TIROS ratatellitam. Tbese cloud 

patteXTl0 beet% fOWkd to b X'9lated aad C h 8 l V k C t e f i S t i C  Of, the 

a%moaphure in W e h  they axe emobedded. 

were found t o  be #e aigmtures of rotating atoms. 

classic pic- in the archives of meteorological satellite datu 

reaultr,. Above l o  a m a l e  of paKttographs viewed by 'PLROS I and 

below the elostas have been drawn in their proper geographic location. 

In particular, cloud wrtlets 

Fig. 3l is now e 

S U p e W d  On t b  81.c drawn tbe wSQtf#r f t o A t 8  of tbe dw. 'Re 

close mlation between the cloud p i t i o n e  and the weather front6 is 

rernarlcable. 

Fig.  12 shove other lnforrmtlon produced by the TIROS satel- 

l l t e e  -- that of sea ice conditions. Rote in the upper p h ~ t o p p h ,  
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In UiticQtation of the polralblia, utiliratisn oPTWOS data far 

satellite over that region. 









How, wbat about the Future? 

The contirnaing long m e  goal of the national meteorologlccl 

satellite program is t o  contribute to tbe understanding of atmospheric 

atotlons and groce.saa both In the re-h 8ense and for the irmmediate 

&ally uae by the fcmcat&m. 

In crrdtr to p ~ ~ c e e d  towar& thie 1- range goal the following 

seven lmmeaiate obJectives haps bean ertablbhed: 

I. To continue ths extraction of scientific inforslation from the 

6 8 b u ' b  

Hwh uetful and new ecientifi~c fn%oxmation Bse been derived 

from the satellite data. Hawever, this has involved only a very 

mall fraction of ths total. data 8Vrailable. 

=re readily available for atudy the h w  volume of data pour& out 

by the rpstellitecs deaand. tlmt them data be collectdl and stared 

in 8x1 arrterly areuuvlr 80 th8t their recall ct%n be rapid Qad sy~tmmtrfic. 

Al00, in tihe petst the ecientlfic inlrecrtigatlon hss been left mere or 

less t o  its own devices, and progrees vas areaeured by the individual 

re8earCBer's moti.trartion. I t  would arppeaP ,that wdth this li%r.grs mount 

of new and valuable data becoming avaiJabh #at mre deliverate and formal 

In order that they be 
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111. To inemme esle obatrvatlonsll area of the satellite 
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TmW Chsracteristicr 

I 

Size 

263 278 286 281 Weight (lbs.) 

m 
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BA 
WA 

WII 
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WA 
MA 

IR seneor0 * 3 1 w D 0  'I 

Yes Yes I 

rG8 108 1% 

II__ 

235 235 235 235 235 235 

237 237 W 



I SI 
a 

N V 

2-8-62 6-190ir 44-60 7-12-61 

1961 
Rho 1 lksi gna tion 

Iltop-Ab& Launch Vehicle 

period (Blin) 98*3 

rnl lnat ion (deg) 48.8 4th 5 

4803 I 
Perigee (st. miles) 387 

$66 453 -4s (at. m i l e s )  

Wcentrieity ,004 0002 

UIICrul Operating 
Lifetilat (9108) 10 

+Still providing ueefi l  data 
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c u t a w a y  view of 'RROS SpacOcraQt. 
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Fig .  16 

Fig .  18 

m3. 23 

(bit) Taz0;s in inclined orbit cwtd space oriented; 
(right) , Iiabw in near polar orbit and esrth orienW. 

Synchronaue laeteomlogical satelUte 

Conceptual xepmoeatrtioa of a ayatGla for tbe collection 
by a sstelllte of data fsm automatic recording and 
telemeterlng platform. 
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Flg. 16 

Pig. 19 

Flg. 20 

Fig. 23. 

mg. 22 

Lifetlm of typical weathcr oysthsae. 


